The Paris megacity experiences frequent particulate matter (PM 2.5, PM with a diameter less than 13 2.5 μm) pollution episodes in springtime (March-April). At this time of the year, large parts of 14 the particles consist of ammonium sulfate and nitrate which are formed from ammonia (NH 3 ) 15 released during fertilizer spreading practices and transported from the surrounding areas to 16 Paris. There is still limited knowledge on the emission sources around Paris, their magnitude and 17 seasonality.
6 apodized. The satellite swath is an area of 2200 km width composed by off-nadir measurements 153 up to 48.3
• on both sides of the track. At nadir, the IASI field of view is composed of 4 x 4 pixels 154 of 12 km diameter each [Clerbaux et al., 2009] . 155 The NH 3 total columns used here are derived from IASI using an Artificial Neural Network 156 reanalyzed with ERA-interim data (ANNI-NH3-v2.1R [Van Damme et al., 2017] The CrIS instrument [Zavyalov et al., 2013 ] is a Fourier Transform spectrometer operated by the 
189
The CrIS Fast Physical Retrieval (CRPR) [Shephard and Cady-Pereira., 2015] uses an optimal 190 estimation approach [Rodgers, 2000] [Whitburn et al., 2016] of 1 and a mean of 0, as in [Wilks, 2011] .
274
The standardized columns have been computed following equation 1:
276 First, CrIS standardized NH 3 columns are higher in winter (November, December, and January) 387 compared to the other dataset which can be also be seen in Figure 3 . This could be attributed to 388 a higher number of outliers, given the larger standard deviation (shaded areas, Figure 6) that alter the gas-particle partitioning. The link between high NH 3 concentrations inducing PM 2.5 490 formation in the Paris megacity is known [Petetin et al., 2016; Zhang et al., 2013] in Figure 1 ) is represented in Figure S4 . Figure 1 ). Figure 12 shows all these parameters for spring 2014.
528
We have flagged pollution episodes in both time series (PM 2.5 and NH 3 ) by selecting data above regions [Petit et al., 2015] . In addition, thanks to relatively low atmospheric temperatures and a 564 moderate relative humidity, conversion of gas phase NH 3 to ammonium salts is then 565 accentuated via optimal phase equilibrium [Watson et al., 1994; Nenes et al., 1998 ]. Finally, 566 with the absence of rain, ammonium salts are stabilized in the aerosols.
567
Our observations are in agreement with previous studies [Bessagnet et al., 2016; Wang et al., 568 2015], which have shown that the formation of ammonium salt needs a specific humidity of 60 - 
